owned credit institutions). In Croatia, the banking system has been rapidly turned into one of the most dynamic sectors of the Croatian economy. At the same time, trade liberalization has been prominent in Croatia. International trade liberalization in Croatia has been achieved through several phases, namely membership in the World Trade Organization (WTO), the Stabilization and Association Agreement (SAA) with the European Union (EU), the negotiation process for EU membership (Goldner Lang and Perišin, 2011) and eventually full membership in the EU. The direct linkages between two of the aforementioned phenomena have not been yet examined in Croatia. However, Bilas and Bošnjak (2015) provided empirical evidence for statistically significant long-run and short-run effects of banking loans to private individual growth rate on personal consumption growth rate in Croatia. Using a cointegration approach, Bilas and Bošnjak (2015) found empirical evidence for debtfinanced consumption in Croatia for a period of fifteen years. Bošnjak, Novak and Šverko (2013) empirically confirmed the personal consumption effects on import demand in Croatia. The present research on whether financial development in Croatia is related to Croatian international trade brings a missing puzzle to the previous related research. In this paper the research hypothesis can be stated thus: there is a relationship between financial development and international trade in Croatia.
The rest of the paper is organized as follows: Section 2 briefly summarizes the existing literature on the research topic. Section 3 presents research data and methodology, while Section 4 provides empirical results and a discussion. The final section provides an overview of the main findings of the research and conclusions.
BRIeF LITeRATuRe oveRvIew
The relationship between financial development and international trade has been examined from the perspective of economies of scale, and the results showed that international trade has been affected by the financial sector (Beck 2003; Svaleryd and Vlachos, 2005) . As a potential explanation of the influence from financial development, Beck (2003) as well as Svaleryd and Vlachos (2005) , suggested that a more developed financial sector may channel more savings to the private sector, which may facilitate enterprises to the use of external financing and eventually help firms overcome liquidity constraints. Kletzer and Bardhan (1987) showed that countries with a relatively well-developed financial sector have a comparative advantage in industries and sectors that rely on external finance. A developed domestic financial sector is also helpful in increasing the foreign firm's borrowing to broaden their innovative activities in the domestic economy (Omran and Bolbol 2003) . Following Rajan and Zingales (1998) , financial development helps firms to avoid moral hazard and adverse selection problems and to enhance export growth by using external financing. Manova (2013) points out that more developed financial markets support industries with a higher dependence on external finance in exporting more. Amiti and Weinstein (2011) confirmed the link between access to external finance and international trade at the firm level. Kim, Lin and Suen (2010) examined the influence of international trade on financial development. The research results point out the importance of trade openness in determining levels of financial development. Furthermore, the results indicate different long-run and short-run effects of trade, and that the relationship between international trade and financial development may be country-specific. Samba and Yan (2009) found similar results for selected East Asian Countries, pointing out that international trade leads to financial development in most of the countries in the sample. Susanto et al. (2011) found the positive effect of financial development on bilateral trade flows and that the effect is more prominent in the manufacturing sector, with relatively large economies of scale. Furthermore, according to the results of their research, an export from developing countries is more affected by financial development than an export from developed countries. Demir and Dahi (2011) indicate that a well-developed financial sector has positive impacts on exports with higher value added and on exports of manufactured goods that depend on external finance. Awojobi (2013) examined the relationship in Greece and found unidirectional causality from trade openness to financial development. Kar et al. (2013) examined the relationship in Turkey for the period of 1989-2007 and found a unidirectional relationship from financial development to international trade. Gries, Kraft and Meierrieks (2009) examined the relationship among financial development, international trade and economic development and found the evidence indicates that financial deepening and trade openness have swayed economic development rather marginally. According to Goksel (2012) , there are negative effects from financial constraints in a country on its exporting performance and the differences in financial structures between countries affect bilateral trade. Empirical findings in his study show that financial development encourages the amounts of countries' exports, since firms need credits to cover their costs. Therefore, trade volume between countries that have relatively healthier financial markets will be higher. Following Feng and Lin (2013) , export-oriented firms face larger fixed costs in production and rely more on external finance. Therefore, worsening financial conditions affect export-oriented firms more adversely than domestic-oriented ones. Following Mishkin (2009) , international trade will stimulate financial development. An economy with more developed financial markets and institutions tends to have a significantly higher economic growth rate (Shahbaz and Rahman 2012) . Chimobi (2010) examined the causal relationship among financial development, trade openness and economic growth in Nigeria using data from 1970-2005; the Johansen multivariate approach to cointegration was applied, but found no cointegrating relations between growth, trade openness and financial development. Shaheen et al. (2011) also confirmed a long-run relationship between financial development, international trade and economic growth in the case of Pakistan. Korhan et al. (2015) , based on the empirical results for Pakistan, suggests that better financial system will promote international trade and consequently economic growth. Following Korhan et al. (2015) , financial development may represent a certain degree of comparative advantage for at least those industries that have a higher dependence on external financing. Such industries are likely to have higher shares of exports and obtain more trade benefits in countries that have higher levels of financial development. However, there is another potential linkage between financial development and international trade. The interrelationship between financial development and international trade may exist through the linkage between debt-finance consumption and imports. Strong growth in domestic demand financed by the inflow of foreign loans and real appreciation of domestic currencies stimulated the consumption of mainly imported goods and resulted in current account deficit in European transition countries (Aristovnik 2008; Zakharova 2008; Bakker and Gulde 2010; Obadić et al., 2014) . Kiendrebeogo (2012) examined the linkage between financial development and international trade in developed and developing countries for the period of 1961-2010. The research results indicate a bidirectional relationship between financial development and international trade. Furthermore, the results indicate that due to different levels of economic development the causality varies between developed and developing countries. Conclusively, the existing literature does not point to a consistent conclusion with regard to the relationship between financial development and international trade.
Following the last global financial crisis, the importance of the relationship between finance and international trade has been highlighted (Manova and Foley, 2015; Contessi and de Nicola 2012) . We want to contribute to this growing literature by testing whether financial development and international trade in Croatia are interconnected.
ReseARCh DATA AnD meThoDoLoGy
Following Gries, Kraft and Meierrieks (2009), Kiendrebeogo (2012) and Kar, Nazlıoglu and Agır (2013) , the relationship between financial development and international trade in Croatia is examined using equation (1). (1) The variable TRADe in equation (1) is the sum of exports and imports of goods and services measured as a percentage of gross domestic products (GDP). LPs denotes loans to the private sector by credit institutions as a percentage of GDP. GRw represents the quarterly GDP growth rate (comparison with previous quarter) and FX represents the official exchange rate (EUR/HRK period average). Both are taken as control variables in the equation.
The quarterly data representing international trade and GDP growth in the model are taken from the Croatian Bureau of Statistics and the data representing LPS and FX are taken from the Croatian National Bank. The period of the study encompasses the data between the first quarter of 1997 and the last quarter of 2015. Graphs related to the series used in the model are shown in Figure 1 .
Following Figure 1and the fact that we observed a quarterly data series, the variables in the model are seasonally adjusted.
First, to avoid spurious results it is essential to check each time series for stationarity, the results of which are the baseline for the methodology selection. The stationarity properties for each time series are examined using unit-root tests. Itis well known that unit-root tests cannot easily distinguish between a unit root and close alternatives as originally noted by Elliott (1998) . So, an ADF test (Dickey and Fuller 1979) , PP test (Phillips and Perron 1988) and KPSS test (Kwiatkowski, Phillips, Schmidt and Shin 1992) are employed. The results are summarized in Table 1 .
The unit-root test results in Table 1 indicate that the variables trade openness and loans to the private sector by credit institutions as a percentage of GDP are integrated at order one I(1) i.e. they are stationary in their first differences. Following unit root tests Table 2 . The results in Table 2 show computed F-statistics, as well as the lower and upper bounds for the corresponding confidence interval. If the computed F-statistics falls below the lower bound, the null hypothesis of no long-run relationship can be accepted without needing to know whether the variables are I(0) or I(1), or fractionally integrated. In the case of the computed F-statistics being between these two bounds, the result is inconclusive and depends on whether the variables are I(0) or I(1), and the unit root tests on the variables may be performed. Since the computed F-statistic exceeds the upper bounds, the null hypothesis of no long-run relationship is rejected.
Since the model is being estimated on quarterly data, the maximum lags order in the baseline ARDL model is 4 and the trend is included 1 . The ARDL financial development and international trade equation in its general form is represented as follows:
Wherere c 0 ,c 1 presents constant and trend, y 1 , y 2 , y 3 and y 4 are the long-run multipliers while a i , β i , δ i and θ i represent the short-run dynamic coefficients. Following the Akaike info criterion (AIC), ARDL(1,2,4,4) model is selected. Eventually, since the long-run relationship is confirmed, Engle and Granger (1987) and Granger (1988) causality analyses are performed.
ResuLTs AnD DIsCussIon
The level relationship, i.e. the long-run ARDL (1, 2, 4, 4) financial development and international trade equation, is presented in Table 3 .
Following the results in Table 3 , estimated long-run coefficients are generally statistically significant, with the exception of the EUR/HRK exchange rate (FX) that is not significant at a usually accepted significance level. The variables of interest together make a longrun equilibrium. According to the results in Table 3 , the relationship between financial developments an international trade is negative; i.e., higher loans to the private sector by credit institutions as a percentage of GDP is correlated with lower trade openness in the long-run. Table 4 summarizes estimation results for the error correction equation form.
The estimation results in Table 4 show a statistically significant error correction. Furthermore, the error correction term is negative, as expected. The variables are strongly interrelated and form a long-run equilibrium. Furthermore, if the variables move from the equilibrium state they form together, the previous period disequilibrium will be corrected at a speed of 16%. In 
other words, it will take about year and a half to retain their long-run equilibrium steady state. Holding the desired significance level at 5%, the results in Table 4 indicate that change in loans to private sector measured as a percentage of GDP is significant with lag one. The change in EUR/HRK exchange rate is significant with lag one and lag two while the change in percentage of quarterly GDP growth rate is significant without lag. However, in comparison to the estimated results for the long run we found the opposite sign for the short-run relationship between international trade and financial development and for the international trade and EUR/HRK foreign exchange rate relationship. Furthermore, the EUR/HRK exchange rate is not a significant variable in the long-run. About 88.35% of the variation in Croatian international trade can be explained by variations in loans to the private sector by credit institutions as percentage of GDP, quarterly GDP growth rate (comparison with previous quarter) and the official EUR/HRK exchange rate. Afterwards, model assumptions were tested. Residuals properties for the estimated model are presented in Table 5 . Following Table 5 , residuals are normally distributed, and therefore the T-statistic is relevant to determine the significance of the independent variables in the model. A correlogram shows no autocorrelation or partial correlations up to leg twenty eight, and the heteroskedasticity test indicates constant variance. Unbiased and efficient estimates were obtained. Conclusively, the diagnostic tests suggest that the model is adequately estimated and that the conclusions of the model are reliable.
Since cointegration is confirmed in the estimated model, we tested Granger causality among the variables observed. Granger causality test results are presented in Table 6 .
Granger causality test results in Table 6 point out on existing unidirectional Granger causality from financial development to international trade at a significance level of 10%. Holding the significance level at 10%, bidirectional Granger causality has been found between financial development and economic growth and unidirectional Granger causality from EUR/HRK exchange rate to international trade.
Hence the relationship between financial development and international trade in Croatia exists. An increase of loans to the private sector by credit institutions as a percentage of GDP is positively correlated with an increase in trade openness in the short-run but in the long run the relationship is negative. Bilas and Bošnjak (2015) established and confirmed longrun and short-run effects of banking loans to private individuals' growth rate on the personal consumption growth rate in Croatia. If it is the consumption of mainly imported goods as reported by Obadić et al. (2014) for example, it might increase the trade in the short-run. Furthermore, the Granger causality test results in Table 6 indicate the relationship between financial development and economic growth. If it is the case that influence from financial development to economic growth is more prominent than influence from financial development to international trade in the long run the final result will be negative.
Furthermore, Croatia is a highly indebted country with regard to public debt (Sopek 2011) and foreign debt (Rahman 2011). Intuitively, the effect of financial development might be more prominent on the demand side, i.e. imports in Croatia. Additional effort might be needed to establish a more effective relationship between the Croatian financial system and the production side of the Croatian economy to enhance export growth by using external financing.
ConCLuDInG RemARks
There are several conclusions that can be drawn from the research presented in this paper. First, the existing literature points to various channels for the relationship between financial development and international trade. The relationship might be unidirectional and bidirectional. Furthermore, the relationship between financial developments to international trade might be import-dominant or export-dominant. Second, we found a strong cointegration between financial development and international trade in Croatia and accepted our initially stated research hypothesis. The research results reveal the negative sign of the relationship between financial development and international trade in the long-run, while the relationship in the short-run is positive. The relationship might be import-dominant due to consumption of mainly imported goods. International trade, real GDP growth and loans to the private sector by credit institutions as a percentage of GDP are closely related in Croatia in the long-run, while the EUR/HRK exchange rate obtained its significance only in the short-run. The effects of the financial system and its development on international trade in Croatia might be more prominent on the demand side, meaning there might be space to take more advantage of financial development in Croatia. More effort should be directed towards establishing a closer relationship between the corporate and financial sectors in Croatia. Financial system development in Croatia might be redirected toward exporting companies to facilitate enterprises with the use of external financing and eventually help firms overcome possible liquidity constraints.
